BEARING FAILURE INDICATOR 

Field of the Invention 
[0001] The present invention relates to a bearing failure indicator, and more 
particularly relates to a failure indicator which will apprise an operator that a bearing 
failure is imminent and that the bearing needs to be replaced so as to avoid possible 
damage to secondary parts. 

Background of the Invention 
[0002] It is known to use a sensor to detect when a bearing-supported shaft begins 
non-concentric rotation, due to bearing wear, and comes into contact with a surface, 
and to generate an electrical signal corresponding to the sensed contact. An 
example of such a sensing arrangement is disclosed in U.S. Patent No. 5,224,835. 
Other patents which describe bearing wear or failure sensing arrangements are: U.S. 
Patent Nos. 6,314,788; 6,271,761; and 6,237,877. 

[0003] The prior art bearing wear sensing arrangements have one or more of the 
drawbacks of being relatively complicated or expensive. 

Summary of the Invention 
[0004] According to the present invention, there is provided an improved bearing 
wear indicator of the type which senses non-concentricity of the bearing-supported 
element. 

[0005] An object of the invention is to provide a simple, inexpensive bearing wear 
indicator. 

[0006] The above object is achieved, in accordance with one embodiment, wherein 
the bearing-supported element is driven by a drive containing a slip clutch, by 
providing respective abutment surfaces on a component rotating together with a 
bearing-supported shaft, or the like, and an adjacent fixed component, whereby 
contact between the respective abutment surfaces due to non-concentricity will result 
in the slip clutch slipping so as to warn the operator of an imminent bearing failure. 
[0007] The above object is achieved, in accordance with a second embodiment, 
wherein a thin metal disc is provided adjacent the bearing assembly such that 
protrusions about the periphery of the disc come into contact with the surface of an 
adjacent member when the bearing-supported component begins non-concentric 
rotation due to bearing wear, the contact resulting in an audible sound such as a 
squeal or knock. 



[0008] Yet another object of the invention is to provide a secondary bearing which 
will support the bearing-supported component so as to provide a low friction support 
after primary bearing failure, and prolong the time for action to be taken after the 
alert given by the bearing wear detector. 

[0009] This and other objects of the invention will become apparent from a reading 
of the ensuing description together with the appended drawings. 

Brief Description of the Drawings 
[0010] FIG. 1 is an end view of a cylindrical roller and hexagonal shaft assembly 
embodying a first embodiment of the invention. 
[0011] FIG. 2 is a sectional view taken along line 2-2 of FIG. 1. 
[0012] FIG. 3 is a schematic representation of a drive arrangement for the roller 
and shaft assembly shown in FIG. 2. 

[0013] FIG. 4 is an end view of a cylindrical roller and hexagonal shaft assembly 

embodying a second embodiment of the invention. 

[0014] FIG. 5 is a sectional view taken along line 5-5 of FIG. 4. 

Description of the Preferred Embodiment 
[0015] Referring now to FIGS. 1 and 2, there is shown a roller and shaft assembly 
10 including a shaft 12 extending along a rotation axis X, a cylindrical tube 14, 
disposed concentrically about the shaft 12, a bearing assembly 16 supporting the 
cylindrical tube 14 on the shaft 12, and a toothed disc 18 mounted on the shaft 12 
adjacent the bearing assembly 16. 

[0016] The shaft 12 is hexagonal and would be fixed so as to prevent its rotation 
about the axis X. An example of such an installation is the idler rolls of a large round 
baler where the ends of the shaft are anchored to the opposite side walls of the 
baling chamber, with the cylindrical tube being engaged and driven by the bale- 
forming belts. However, the invention would also apply to situations where the 
bearing assembly 16 is used to mount the shaft 12 to a fixed body for rotation. An 
example of this type of installation is a bale-forming belt drive roll of a large round 
baler where the shaft is driven and supported to the opposite side walls of the baling 
chamber by a bearing assembly. 

[0017] The bearing assembly 16 includes a cylindrical bearing housing 20 located 
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within each end of (only one end shown), and fixed to an interior wall surface 21 of, 
the tube 14. Joined to an axially outer face of the bearing housing 20 are a pair of 
diametrically opposite, axially projecting contact lugs 22. Each lug 22 has an arcuate 
inner contact surface 24 formed concentrically about the rotation axis X. 
[0018] The bearing assembly 16 further includes a roller bearing 26 having an outer 
race 28 pressed into a stepped bore 30 of the bearing housing 20 and an inner race 
32 having a central opening shaped complementary to and received on the 
hexagonal cross section shaft 12 so that the inner race 32 is fixed from rotating. 
[0019] The toothed disc 18 is mounted on the shaft 12 adjacent the roller bearing 
26 and in radial alignment with the contact lugs 22. The disc 18 is provided with four 
equi-angularly spaced teeth 34, each having a radially outer surface 36 formed 
concentrically about the axis X at a radius which places the surface 36 at a 
predetermined clearance d from the contact surface 24 of a given lug 22 when the 
tooth and lug are radially adjacent each other and the bearing 26 is in an unworn 
condition. 

[0020] During operation, wear of the rolling elements and the respective mating 
surfaces of the outer and inner races 28 and 32 of the bearing 26 cause the rotation 
of the tube 14 to become non-concentric about the axis X. At a predetermined 
amount of wear, the surfaces 24 and 36 will contact each other and cause a ticking 
or knocking sound, which will warn the operator of an impending bearing failure. 
[0021] Referring now to FIG. 3, there is shown an installation where the shaft 12 is 
positioned along the rotation axis X and is supported for rotation in a pair of spaced 
bearing assemblies 16* that are fixed to respective side walls 40. A power source, 
shown schematically at 42, is coupled to a drive shaft 44 containing a slip coupling 
46 and having a chain sprocket at one end (not visible) coupled, by a drive chain 48, 
to a chain sprocket (not visible) mounted on one end of the shaft 12. A toothed disc 
18' is mounted to the shaft 12 adjacent one of the bearing assemblies 16' and 
includes contact teeth 34' arranged at a constant radius from the axis X. Fixed to the 
wall 40 and also located at a constant radius from the axis X are contact lugs 22'. As 
long as the bearings and associated structures of the bearing assemblies 16' are in a 
relatively unworn condition, there is a predetermined clearance gap between the 
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contact teeth 34' and the contact lugs 22'. After a certain amount of bearing wear, 
the shaft 12 will rotate non-concentrically relative to the axis X by an amount greater 
than the gap between the contact teeth 34' and lugs 22\ resulting in the contact 
teeth coming into contact with the contact lugs. When there is a relatively large loss 
in radial clearance between the teeth 34' and projections 22', the rotational torque 
resistance will increase to such an extent that the slip coupling 46 will slip so as to 
disconnect the shaft 12 from the power source 42. The operator will then know that 
he should replace the worn bearings. 

[0022] Referring now to FIGS. 4 and 5, there is shown a second embodiment of the 
invention wherein components like those described above relative to the 
embodiment shown in FIGS. 1 and 2 are given the same reference numerals. 
[0023] Thus, the fixed shaft 12 supports each end of the cylindrical tube 14 by a 
bearing assembly 16' that includes a cylindrical bearing housing 50 fixed within the 
tube end and receiving the roller bearing 26. 

[0024] Mounted on the shaft 12 adjacent the bearing 26 is a relatively thin squeal 
disc or plate 52 having a plurality of protrusions 54 (see FIG. 4) disposed at equally 
spaced locations about the periphery of the disc 52. The radially outer ends of the 
protrusions 54 are normally spaced a preselected radial distance from the interior 
surface 21 of the cylindrical roll 14. When the bearings 26 become worn to the 
extent that the roller 14 rotates non-concentrically about the axis X, the protrusions 
54 will contact the inner surface 21 of the roll 14 and cause a squealing noise to be 
generated so that the operator is alerted to the fact that the bearings need to be 
replaced. 

[0025] The time between failure of the bearings 26 and when the protrusions 54 of 
the squeal disc 52 come into contact with the roll 14 may be prolonged by providing 
a secondary support bushing 56 for supporting the tube 14 for rotation about the 
shaft 12. Specifically, with reference to FIG. 5, it can be seen that the secondary 
support bushing 56 is located on the shaft 12 adjacent the squeal disc 52. The 
bushing 56 comprises a cylindrical member made of low friction plastic material 
having annular grooves 58 in its periphery at axially spaced locations. Thus, it will 
be appreciated that the bushing 56 will provide low-friction support for the cylindrical 
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roll 14 when the bearing 26 begins to wear, and it will not be until the radial periphery 
of the bushing 56 wears sufficiently to permit the protrusions 54 of the squeal disc 52 
to contact the interior surface of the roll 14 that the operator will be required to 
replace the bearings 26. At this time, the bushings 56 will also be replaced. 
[0026] Having described the preferred embodiment, it will become apparent that 
various modifications can be made without departing from the scope of the invention 
as defined in the accompanying claims. 
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